l~~ernationa_l and local research in s~are markets offered evidence of a holiday effect. Pre-holiday mean returns are sigmhcantl~ higher than ?n other tradmg days. The holiday effect cannot be separated from the weekend effect, as holid.ays which fall on. Fnday~ and Mondays also influence the weekend analysis. Both these effects exist in their own nght. Resear~h on mternat1o~al futures m_arkets supports the existence of a holiday effect. The present study investigates the holiday effect on daily returns of the All Gold Near Futures contract, the All Industrial Near Futures contract and the All S~are Near. Futures .contract in the South African futures market. A distinction is made between pre-holid_ays, post-hol_idays and non-holidays. None of the near futures contracts exhibit a significant holiday effect, although ~1gns of a holi~ay effect are present. It 1s furth~r shown that the month-end effect is not strongly influenced by the holiday effect. It 1s also concluded that the pre-holiday effects are not large enough to be exploited on an on-going basis in the South African futures market.
Introduction
Since the turn of the ..:entury various studies have focussed on determining seasonal anomalies in financial markets. The main focus had been on share markets and long-term bond markets. Most of the research was initiated in the United States and further research followed in other international markets. Empirical evidence has been provided by various researchers in support of seasonal anomalies, such as the day-of-the-week, weekend, turn-of-the-month and turn-of-the-year effects.
The holiday effect is defined as a seasonal anomaly that may exist in the daily returns on trading days before and/or after holidays. Non-holidays are defined as all trading days, excluding the pre-holidays and post-holidays. The holiday effect was identified as early as 1931 by Fields (Thaler, 1987: 170) , but was not particularly well researched until the late 1960s. Research results have shown support for a holiday effect as an anomaly in its own right. The post-holiday mean returns are higher after weekends, when mean returns are usually lower. French (Thaler, 1987: 171) therefore concluded that the holiday effect is not merely a closed-market effect. Ariel ( 1990 Ariel ( : 1621 concluded that the pre-holiday effect is not a manifestation of other calendar anomalies, such as a weekend effect or a January effect.
The search for seasonal anomalies in the international futures markets started in the early 1980s, with limited daily trading data available. The pre-holiday returns in the futures markets have shown higher mean returns than for other trading days, similar to the higher pre-holiday mean returns on the share markets. The close-to-close cumulative returns of pre-holidays contribute to a high proportion of the overall market return, much higher than the proportion of pre-holidays to non-holidays in the sampling periods.
The purpose of this study is to determine whether the holiday effect also exists in the South African futures market. The statistical significance of the holiday effect will be investigated for three South African futures contracts namely: All Gold Near Futures (ALGNF); All Industrial Near Futures (ALINF) and All Share Near Futures (AL-SNF). The research results of the South African futures market holiday effect are compared with the holiday effects on the South African share market, as well as with the research findings on international share and futures markets.
The second section covers important contributions in the literature on seasonal anomalies in chronological order, focussing on the holiday effect. The third section covers the data description and method of analysis. The different holidays are discussed, as well as the handling of problem data. The empirical results are discussed in the fourth section and the research results are summarised in the fifth.
Review of related research

Share markets
Fields (Thaler, 1987: 170) was the first to study the weekend effect on the security markets. He investigated the conventional Wall Street wisdom at the time that 'the unwillingness of traders to carry their holdings over the uncertainties of a week-end leads to a liquidation of long accounts and a consequent decline of security prrces on Saturday'. He actually found that the Saturday prices tend to rise for the Dow Jones Industrial Average (DJIA). In a later study (1934) Fields also found a high proportion of positive returns on the trading days on the DJIA before long weekends (Thaler, 1987: 170) .
The above average returns before holidays have been noted by various share market advisers. These advisers include Merril who analysed the DJIA for the period 1897 to 1965 , and Fosback who later ( 1976 studied the S&P 500 Index returns (Ariel, 1990 (Ariel, : 1611 . These two studies led the way to active research on the holiday effect.
Cross (Thaler, 1987: 171) studied the S&P 500 Index during 1973, and found that the mean return for Mondays was -0.18% and on Fridays 0. 12%. French (Thaler. 1987: 171) following up on this research during 1980, obtained similar results. He found negative mean returns on Mon-. days, but with the other days showing pos1t1ve mean returns. The highest returns were on Wednesdays and Fridays. French (Thaler, 1987: 171) suggested that the negative mean return on Mondays could be attributed to some unknown 'closed-market effect'. If this were true, one can expect daily returns to be lower after weekends, as well as after holidays. However, the mean returns are higher than normal after holidays. excluding Tuesdays. Tuesdays show a negative mean return following a Monday holiday.
Detailed studies by Roll ( Ariel. 1990 Ariel. : 1611 in 1983 found 'high returns accruing to small firms on the trading day prior to New Year's Day'. Studies by Lakonishok & Smidt (Ariel, 1990 : 1611 in 1984 showed that daily closing prices also rise on trading days before Christmas. These studies highlight the importance of the holiday period at the turn of the year. Rogalski ( 1984) analysed the effects of Mondays, weekends and holidays on the DJIA. The Friday to Monday close-to-close returns are on average positive for January, but on average negative for the rest of the year when holidays and holiday-weekends were excluded from the analysis. The mean returns were determined separately for the trading days after holidays and after weekends which include holidays. He reported that the mean returns on weekends which include holidays from Thursday close to Monday close are similar in sign and magnitude to returns from Friday close to Monday close. There is also no obvious relationship with firm size. The Friday to Tuesday holiday weekends differ from the above and are to a certain extent related to firm size. The two-day calendar holiday returns from Wednesday to Friday are greater for small firms. The mean return for Fridays, after Thursday holidays, is relatively larger in magnitude.
Lakonishok & Smidt (Thaler, 1987: 173) found that 51 % of the capital gains of the past 90 years occurred on the preholidays, highlighting the size of the pre-holiday returns. Their research on the DJIA shows a mean return for preholidays of 0.219%, in contrast with the mean return of 0.0094% for other days. This gives a ratio of 23: I for preholiday to other trading days returns. Ariel ( 1990 Ariel ( : 1614 researched the holiday effect on an equally weighted index of shares and a value weighted index of shares of the Centre for Research in Security Prices (CRSP) for the period 1963 to 1982. The pre-holiday mean returns are 0.528% and 0.364% for the indices respectively, compared to the non-holiday mean returns of 0.059% and 0.026% respectively. This pre-holiday to other day ratio of mean returns is 8.9 for the equally weighted index, while the ratio for the value weighted index is 14.0. The differences between the mean returns are statistically significant. The post-test period results from 1983 to 1986 also support the high mean returns for pre-holidays, and therefore supports the presence of a holiday effect. His research shows that pre-holidays represent only 3.19% of the 251 average trading days in a year, while 34.7% of the 20 year cumulative return has been earned on these pre-holidays. The preholidays with positive returns vary between 75% to 85.6% of total pre-holidays, as compared to the 53.8% to 55.8% of positive returns among the other trading days. These higher ratios of positive pre-holiday returns are significantly different from the rest of the trading days. Ariel (I 990: 1614) found that the pre-holiday variance of returns is actually S. Afr.J .Bus.Manage.1998 29(3) lower than the variance of returns for all other trading days, and concludes that 'this fact serves to emphasise that the pre-holiday return is not a reward for hearing extra risk '. Ariel (1990 '. Ariel ( : 1621 also concluded that 'pre-holiday returns are not a manifestation of other calendar anomalies', for example the January effect or the weekend effect. The high mean return on pre-New Year's Day is not driven by the strong January effect. Pettengill & Jordan ( 1988) showed that pre-holiday returns are uniformly higher than on other trading days, regardless of the day of the week. Wednesdays have shown the highest pre-holiday mean return, with the lowest preholiday mean return on a Monday. The Monday pre-holiday mean return, however, is still four times higher than mean returns on other trading days.
Holidays and weekends are both considered a form of market closing. Lakonishok & Smidt (Fabozzi. Ma & Briley, 1994: 307) noted that the pre-holiday returns are two to five times higher than pre-weekend returns. They therefore suggest that another factor, other than the closed-market factor, is present. Coursey & Dyl (Thaler, 1987: 175) suggested that the weekend effect might he explained by psychological factors. It is also suggested that 'other behavioural explanations might incorporate variations in the mood of the market participants'. This will he more applicable to good moods before holidays and weekends and the bad moods on Mondays. These findings are supported by Deldin, Levin & Irwin (Fabozzi et al., 1994: 308) . Pettengill ( 1989) has shown that the return on pre-holidays varies by holiday, day of the week on which the holiday falls, and firm size. He made use of the S&P 500 Index for the large firm portfolio. The mean return for post-holidays is less than the mean return for non-holidays of large firms, but not for small firms. The mean returns for days before and after holidays are significantly different from non-holidays, but only the mean returns for pre-holidays are significantly higher. The study has shown consistency of holiday returns over years.
A study by Kim & Park < 1994) confirmed the high prcholiday returns in the three major United States share markets and demonstrated that the holiday effect is also present in the United Kingdom and Japan share markets, even though the holidays and institutional arrangements differ from country to country. Various empirical studies provide evidence of international linkages of share market returns. Kim & Park (1994) used the Financial Times 30 Index (Ff 30) of the UK, the Nikkei-Dow Index of Japan and the S&P 500 Index of the USA in their analysis. Their study has shown the holiday effect in the share markets of the different countries to be independent. Kim & Park (1994) concluded that the Japanese holiday effect is not a closed-market effect. They further concluded that 'institutional factors such as trading methods, clearing mechanisms, settlement procedures, and bid-ask spreads cannot be possible explanations for international evidence of the holiday effect, because these institutional factors are different across countries'.
Futures markets
The trading in share index futures only began in 1982 (Khaksari & Bubnys, 1992: 534 ) , therefore most studies in areas of futures price anomalies use small sample sizes.
Research done in 1983 by Chiang & Tapley (Johnston, Kracaw & McConnell, 1991: 24) found a Monday effect and weekly seasonal effects in daily returns on a variety of futures contracts. The Dyl & Maberly research (Johnston et al., 1991 ) of 1986 found that the S&P 500 Share Index futures shows a closed-market weekend effect. Cornell ( 1985) found support for the findings of Rogalski (1984) regarding the S&P 500 Index, namely a Monday effect, but found no similar patterns for the S&P 500 Futures for the period May 1982 to July 1984. He concluded that the behaviour of futures prices is consistent with the efficient market hypothesis. Johnston et al. ( 1991 :25) studied the day-of-the-week effect in American GNMA, T-Bond, T-Note and T-Bill futures contracts. The negative Monday returns are associated with the weekend effect, as with share market returns, and not with holidays and other market closings. They found significant mean returns for Tuesdays after 1984, except for the T-Bill contracts. They excluded returns over holidays in the above-mentioned studies.
A study by Jordan & Jordan (1991) has shown significant turn-of-the-month and day-of-the-week effects, but no January or turn-of-the-year effects in the S&P 500 futures contract. Returns tend to be low on Mondays and high on Wednesdays and Fridays. Their results are not qualitatively different after omitting days following holidays.
A recent study (Fabozzi et al., 1994) analysed holiday trading in futures markets for 16 different contracts. The mean pre-holiday return is 12 times higher than the nonholiday mean return for copper futures, and 170 times higher for Treasury Bill contracts. However, most of the pre-holiday mean returns do not significantly differ from the non-holiday mean returns. They further found six of the 16 futures contracts with higher post-holiday mean returns. Fabozzi et al. ( 1994: 315) reported significantly lower trading volumes on the pre-holiday trading days for the 16 contracts investigated. Evidence exists that traders appear to avoid trading in periods prior to holidays. It is important to note that trading volume increases when the contract approaches its maturity date, making it more difficult to interpret holiday patterns. They also suggest that the lower volume and higher return pre-holiday trading are 'inconsistent with a theory of buying because of a positive holiday psychology. The evidence reported here is more consistent with the prediction of the inventory adjustment hypothesis '. Fabozzi et al. ( 1994: 309) included weekday and weekend holidays in the sample to test for the calendar time hypothesis, which suggests that returns vary with the day of the week. The calendar time and trading time hypotheses are both rejected, because of too low pre-holiday returns during the mid-week and too high returns on Monday and Friday.
Chang, Jain & Locke ( 1995) analysed the volatility and price changes of the S&P 500 Index futures around the NYSE close. The volatility in the futures market drops sig-121 nificantly when the NYSE closes, only to increase again at the close of the futures market. The futures market bid prices therefore follow a U-shaped pattern. They have found the Friday close in the futures market to be the period with the highest volatility, higher than the rest of the week. Their evidence suggests that 'the size of the marketclosing effect on volatility increases with the anticipated length of time over which the market is closed' (Chang et al., 1995: 61) . They concluded that during the final minutes on the Friday, futures markets anticipate the weekend effect as found in equities. Bhana ( 1985) studied the Monday effect on the JSE, and suggested that neither the calendar time nor the trading time hypothesis can explain the distribution of returns over the trading days of the week. The mean return had been negative for Mondays and positive for the rest of the other days. The highest return has been on Wednesdays. Bhana excluded returns for periods that included holidays. The difference in share returns on the different trading days indicates evidence of a market inefficiency. According to Davidson & Meyer (1993: 83) the Monday effect is no longer evident on the JSE.
South African research
The study of an equally weighted mining share index, industrial share index and an all share index showed an insignificant January effect (Bradfield, 1990) . A significant July effect showed up in the mining shares, and a December effect was found in all three indices. Bradfield's ( 1990: 9) conclusive argument is 'that the significant seasonal effect in Decer.1ber is more likely to be a result of relatively less volatility than substantial return in December'. Hattingh & Smit (1993) examined the seasonal patterns in the daily price movements of the Eskom 168, Post Office and RSA bonds, comparing them with the return patterns of the All Gold Index (AGI), All Industrial Index (All) and All Share Index (ALSI) on the JSE. Their findings are in contrast to international research findings, namely that seasonal similarities exist between the bond and share markets. No holiday effects had been considered.
The seasonal patterns in the South African market were also investigated by Watson & Smit (1994: 155) . The seasonal patterns of the AGI, the All and the ALSI on the JSE were analysed and compared with the corresponding near futures contracts on the futures market. The results showed that seasonal similarities exist between the South African futures market and the spot market. The seasonal phenomena were analysed over different sampling periods. hut remained stable. This research did not specifically consider any holiday effects. Watson & Smit ( 1994: 155) showed that the highest daily returns were from Tuesday to Thursday. The lowest daily returns were on Fridays and Mondays. All three indices show a significant day-of-the-week effect. Only the All Share Near Futures shows a significant turn-of-the-month effect. Bhana (1994) evaluated the effect of public holidays on the returns of the companies listed on the JSE for the period 1975 to 1990. The pre-holiday mean returns were five times the mean returns accruing on trading days. excluding pre-holidays. The difference in the mean returns were statistically significant. The data for the sampling period was sub-divided into two equal sub-sets, and no variation of the holiday effect was found over time. These results support research by Pettengill ( 1989) , namely that there is no variation in the holiday effect over time.
The variances for pre-holidays are lower than for the other days. emphasising that the high pre-holiday return is no reward for extra risk (Bhana, 1994: 47) . He further states that 'the holiday effect is intimately tied to the weekend effect'. Bhana's results support the closed-market hypothesis. where the days immediately before and after public holidays show a similar pattern to the weekend effect. Nash ( 1994: 88) extended the study period of Bhana and included the AGI, the All and the ALSI on the JSE. He demonstrated a consistently high return on all three indices on a Wednesday. This midweek effect has not been documented in international research. The daily returns were adjusted for the settlement period, after which the negative Monday effect disappeared. The AGI and ALSI displayed no significant day-of-the-week effect.
Summary
It is evident from research that a holiday effect exists in the international share markets and the futures markets. The holiday effect is also evident in the South African share market. The research methods used, however, were not uniform. making it difficult to directly compare research results.
Various sources indicate support for a weekend effect on the share markets, namely higher mean returns for a Friday Table 1 Official South African public holidays S.AfrJ. Bus.Manage.1998 29(3) and lower mean returns for a Monday. Similar results have been found for the futures markets. It is also concluded that the days affected by Monday and Friday holidays cannot be seen in isolation from the weekend anomaly.
The existence of a holiday effect is supported by the following statistically significant results: a. The positive mean return for the pre-holidays is higher than the mean return for the non-holidays. b. There is a higher proportion of positive returns for preholidays than for non-holidays. c. The cumulative returns over the different sampling periods tend to be much higher for the pre-holidays than for the non-holidays, taking into account that pre-holidays are less than 4% of the total trading days on the market. Researchers have found the difference in the mean returns for the different days of the week to be significant.
The theoretical views that may explain the holiday effect are summarised as follows: a. The holiday effect is due to the favourable holiday psychology on the last trading day before the holiday. b. It is consistent with the prediction of the inventory adjustment hypothesis. c. Volatility increases at market closing due to the extended period that the market will be closed.
Description of data and method
The raw data used in this research study was obtained from the Graduate School of Business of the University of Stellenbosch and from INET. Three futures data series were analysed, namely the ALGNF, the ALINF and the ALSNF. The raw data sample period runs from 5 January The daily return is defined as the difference between the closing price on a particular trading day, and the closing price on the previous trading day, as a proportion of the closing price of the previous trading day.
The daily return is therefore modelled as:
R, = (P, -P,. 1 ) I P,. 1 with R, as the incremental return for day t;
P, as the closing price of the index on day t, and P,. 1 as the closing price of the index on the previous day, day t-1.
The pre-holiday return is defined as the incremental return, or difference, for the two trading days prior to the holiday. The post-holiday return is the difference between the trading day prior to the holiday and the trading day immediately after the holiday. The non-holiday return is the difference between two trading days, excluding the preholiday and post-holiday returns.
Eleven annual South African public holidays were involved in this study. See Table I for more details on the South African holidays. Seven of the eleven holidays occur during the first six months of the year. For purposes of future research note that the number of public holidays changed to twelve as from I January 1995. The new holidays are also included in Table I . If any future holiday falls on a Sunday, the Monday will be a public holiday. A concentration of five holidays is now found in the period from 21 March to I May.
Both Good Friday and Ascension Day are holidays that cause a closing of the market. Other holidays may fall on weekends and will not affect the normal operation of the market. Weekend holidays are treated as follows: a. The Fridays and Mondays before and after weekend holidays are treated as pre-holidays and post-holidays. This is to e.nsure that no bias is built into the definition of the trading day prior to and following a public holiday. h. The alternative approach is to consider only public holidays that can provoke a closing of the market. This approach will only be used in a few c~mparisons. It is necessary to deal with the day-of-the-week and other important seasonal effects when testing for the holiday effect. The holiday effect is estimated using the following equation which is derived from the model of Fabozzi et al. (1994: 319 
PRE
The pre-holiday is the last trading day prior to a holiday ( I for daily return on the pre-holiday and O for daily returns on the other days); POST The post-holiday is the first trading day following a holiday ( I for daily return on the post-holiday and O for daily returns on the other days); MDI The turn-of-the-month, or month-end, includes the last trading day of the previous month and the first four trading days of the month. This is in line with Fosback (Ariel, 1987: 168) who found that stocks have a marked tendency to rise during the first four days of every month and on the last day of every month, also referred to as the month-end effect. The multiple dummy variables separate the holiday effect from the day-of-the-week effects. The holiday effect estimators, namely P. for a pre-holiday and p 1 for a post-holiday, are therefore independent from the day-of-the-week effects. The regression model further tests whether the returns on Mondays are equal to the returns of the other weekdays. If the weekday returns are equal, the F-statistics for the first four dummy variables should be insignificant and the ~ estimates should all be close to zero.
Data for specific dates for all three near futures contracts are incomplete. The incomplete data, as listed in Table 2 , is classified as follows: A Data could not be found at Ivor Jones or SAFEX, and also no explanation for its absence. These few days are ignored and the previous available closing prices are used. B Some of the missing data can be attributed to the closing of the market on the day before or after a holiday, for example on a Monday when the Tuesday is a holiday. These days are regarded as part of the closed-market holiday period. C The market was closed after a weekend which includes a holiday, therefore this day is regarded as part of the closed-market holiday period. D Holidays that fall on weekends do not necessitate extra closed-market days. There are ten such weekends with holidays in the sampling period. To test consistently for the holiday effect, the Friday is regarded as a pre-holiday and the Monday as a post-holiday. The alternative is to regard the weekends with holidays as normal weekends. This aspect will also be tested, to ensure no significant changes take place. Only the closing prices of the different futures contracts are available. As the opening values of the contracts are not available on the days following a closed-market period. it is not possible to determine whether any profit or loss is experienced in the non-trading period or during the active trading periods. 
Results
Analysis of holidays
A distribution of South African holidays, as per day-of-theweek, are listed in Table 3 . Altogether 40% of the holidays in the research data are concentrated on Mondays and Fridays. The weekend holidays add another 18.8% of holidays. It therefore emphasises the importance of the days immediately before and after a weekend, as the possibility of a holiday effect may be strongly influenced by a weekend effect.
The holidays are not evenly distributed throughout the week. The number of pre-holidays and post-holidays differ from the actual number of holidays, due to the closing of the market for longer periods and where such a period includes more than one holiday. Four of the trading days are regarded as both pre-holiday and post-holiday, according to the definition of pre-holidays and post-holidays. The focus will actually be on the pre-holidays. Post-holiday returns for Mondays and Tuesdays reflect holidays on Fridays to Mondays, which include weekends or longer periods of market closing. The post-holiday re-S. Afr.J.Bus.Manage.1998 Both the pre-holiday and non-holiday returns differ significantly from a normal distribution. It is only the post-holiday returns of the ALGNF that do not differ significantly from a normal distribution. The ALINF daily returns have a higher kurtosis for the non-holiday trading days. The ALINF standardised kurtosis of 97.1 and standardised skewness of - 16.8 indicate that the ALINF daily returns differ significantly from a normal distribution. All of the ALINF pre-holiday, post-holiday and non-holiday returns differ significantly from a normal distribution.
It is only the Wednesday pre-holiday and post-holiday ALSNF returns that have a higher kurtosis than the nonholiday returns. The pre-holiday returns are all positively skewed, while the post-holiday returns are all negatively skewed, as are most of the non-holiday returns. The AL-SNF standardised kurtosis of 33.8 and standardised skewness of -6.6 indicate that the ALSNF daily returns differ significantly from a normal distribution. All of the ALSNF pre-holiday, post-holiday and non-holiday returns differ significantly from a normal distribution.
From the results in Table 4 it is therefore concluded that all three sets of near futures prices differ significantly from a normal distribution. The t-tests and F-tests are only meaningful if the data are normally distributed. It is therefore concluded that the t-test and F-test results may not be meaningful. The Mann-Whitney test will be used to determine whether the difference in the mean returns between two variables is significant.
The ALGNF pre-holidays show positive mean returns for all weekdays, except for Fridays which have a slightly negative mean return. The ALGNF pre-holiday mean return of 0.47% is 40.2 times the mean return of non-holidays, which is 0.012%. Only the Monday post-holidays show a positive mean return, contrary to an expected negative Monday effect. The large negative post-holiday mean return for a Tuesday would, however, correspond with the negative return after a weekend market closing. The non-holiday weekdays have negative mean returns for Mondays and Tuesdays.
The ALGNF median is 0.25% for pre-holiday returns and -0.33% for post-holiday returns, while the median for the non-holiday returns is 0.()0%. The difference in the medians is tested with the Mann-Whitney U-test. According to the Ho hypothesis the median returns for the pre-holidays and post-holidays are equal to the median return for nonholidays. The H 0 hypothesis is not rejected at the 5% significance level. as indicated by the Mann-Whitney p-values of 0.17 and 0.44. The results are given in Table 5 .
The ALINF pre-holidays show positive mean returns for Tuesdays, Wednesdays and Fridays. The ALINF pre-holiday mean return is 2.9 times the mean return for non-holidays. The Monday and Friday post-holidays show a positive mean n.:turn. The non-holiday weekdays have negative mean returns for Mondays and Fridays. The ALINF median is 0.17% for pre-holiday returns and 0.07% for post-holiday returns, while the median for the non-holiday returns is 0.08%. The difference in the medians is tested with the Mann-Whitney U-test. The H 11 hypothesis is not rejected at the 5% significance level, as indicated by the Mann-Whitney p-values of0.46 and 0.69.
The ALSNF shows positive mean returns for all pre-holiday weekdays. The pre-holiday mean return is 6.2 times the mean return for non-holidays. Monday and Friday postholidays show a positive mean return. The non-holiday weekdays have negative mean returns for Mondays and Fridays.
The ALSNF median is 0.17% for pre-holiday returns and -0.02% for post-holiday returns, while the median for the non-holiday returns is 0.06%. The difference in the medians is tested with the Mann-Whitney U-test. The H, hypothesis is not rejected at the 5% significance level, as indicated by the Mann-Whitney p-values of 0.16 and 0.71.
The mean returns are positive for all three near futures on Tuesday and Wednesday pre-holidays and Monday postholidays. The mean returns on post-holidays are negative for Tuesday to Thursday. The non-holidays show positive mean returns for Thursday and negative mean returns for Monday. Friday non-holidays do not show a high positive mean return, as supported by the literature study.
The minimum and maximum daily returns for the near futures are also presented in Table 5 . The ALINF and the ALSNF show similar deviations for pre-holidays and postholidays. where these deviations are also smaller than the deviations for non-holidays. It therefore shows that although returns are higher on certain pre-holidays and postholidays. they are less volatile. The ALGNF pre-holiday shows the highest ratio of pre-holiday to non-holiday returns. hut it also shows larger minimum and maximum value deviations than the other near futures contracts.
The mean returns for ALGNF change to 0.489% for preholidays. -0.303% for post-holidays and 0.023% for the non-holidays, where the ten weekends with holidays are regarded as normal weekends. The pre-holiday/non-holiday ratio changes to 21.24: I. The mean return for the non-holidays doubled, while the mean return for pre-holidays remained the same. The ALINF and the ALSNF non-holiday mean returns also show an increase, with a corresponding decrease in the mean return for the pre-holiday. The postholiday mean returns are also smaller. The pre-holiday/ non-holiday ratio changes to 2.06: I and 4.88: I respectively. The above results support the assumption of Fridays and Mondays of weekends with holidays, to be regarded as preholidays and post-holidays.
The ALGNF standard deviations vary between 2% and 5%. Wednesdays show the highest standard deviation for pre-holidays and is also associated with the highest mean return for the week. The higher Wednesday mean return may be attributed to the increased risk of higher gains or losses, as the higher standard deviation is an indication of the higher risk in mean returns for Wednesdays. The rest of the days show a smaller or similar standard deviation than the normal trading on non-holidays.
According to the H,, hypothesis the standard deviations for the pre-holidays and post-holidays are equal to the standard deviation for non-holidays. The H,, hypothesis is not rejected at the 5% significance level for the ALGNF, with the pre-holiday standard deviation regarded as equal to the standard deviation for non-holidays. The H 0 hypothesis is rejected at the 4.9% significance level for the ALGNF post-holiday standard deviation. The H 11 hypothesis is also not rejected for the day-of-the-week standard deviations, except for the pre-holiday standard deviation for Wednesday. See Table 6 and Appendix A for the ALGNF statistical test results.
The ALINF standard deviations vary between 0.7% and 1.5%. Most of the pre-holiday and post-holiday day-of-theweek standard deviations are smaller than the non-holiday standard deviations. This indicates that there is no extra benefit due to risk, as risk is evenly spread over the days of the week. The equality of standard deviation H 0 hypothesis is not rejected at the 5% significance level for the ALINF, with the standard deviation for the post-holidays regarded as equal to the standard deviation for non-holidays. The H 0 hypothesis is rejected for the pre-holiday standard deviation at the 0.7% significance level. The H 11 hypothesis is also rejected for the pre-holiday standard deviations of Mondays and Thursdays at the 5% significance level. See Table 6 and Appendix B. S. Afr.J.Bus.Manage.1998 29(3) The ALSNF standard deviations vary between 0.9% and 1.9%. Most of the pre-holiday and post-holiday day-of-theweek standard deviations are smaller than the non-holiday standard deviation. This indicates that there is no extra benefit due to risk, as risk is evenly spread over the days of the week.
The H,, hypothesis is accepted at the 5% and significance level for the ALSNF, with the standard deviations for the pre-holidays and post-holiday,; regarded as equal to the standard deviation for non-holidays. It is only the ALSNF post-holiday standard deviation of Wednesday that is significantly higher than the standard deviation for non-holidays on Wednesday. The H 11 hypothesis is rejected at the 2.4% significance level. The standard deviation of Tuesday pre-holidays are significantly higher than the standard deviation of Tuesday non-holidays, at the 1.5% significance level. The Thursday and Friday pre-holidays are significantly lower at the 2.7% and 0.9% significance level respectively. See Table 6 and Appendix C.
The day-of-the-week pre-holiday standard deviations are only significantly higher than the standard deviations of non-holidays for ALGNF on Wednesdays and for ALSNF on Tuesdays. The other day-of-the-week pre-holiday standard deviations for ALINF and ALSNF, which are significantly different, are significantly lower than the standard deviations of non-holidays. The mean returns are, however, not significantly different as shown in Table 5 . It is therefore suggested that the higher pre-holiday mean returns are due to a few exceptionally high returns.
The frequency of daily gains and losses, or advances, for all three near futures are shown in Table 7 . According The regression model of the ALGNF shows that none of the variables are significant, although the month of January becomes significant at the 5.3% level. Both Thursday and the turn-of-the-month variables are significant in the AL-INF regression model, with a significance level of 2.6% and 2.84% respectively. The ALSNF regression model indicates the Thursday variable to be significant at the 0.37% level and the turn-of-the-month variable at 1.93%. January is only significant at the 10% level. None of the regression models show that the pre-holiday or post-holiday variables are significant for any of the near futures contracts.
It does not make much difference to the model whether the ten weekends, with Friday pre-holidays and Monday post-holidays, are excluded or not.
The mean and median returns were determined for each of the three trading days before a holiday, the two trading days following a holiday, as well as the mean return for the non-holidays. See Table 9 for these results of the ALGNF, ALINF and the ALSNF. Results from Bhana's study (1994: 47) on the JSE shares are also included in Table 9 . The mean returns for all three near futures show an increase on the three days prior to a holiday, with the largest mean return on the pre-holiday. The post-holiday period is followed by lower or even negative mean returns. The AL-INF and the ALSNF compare favourably with the normal trading on non-holidays. A post-holiday effect therefore does not appear to be present.
The ALGNF shows only positive mean returns for the two days prior to the holidays. These returns are much more positive than the non-holiday mean returns. The third day prior to the holiday and the two days following a holiday show large negative mean returns. It appears as if a negative post-holiday period may exists, but only for the ALGNF.
The ALINF shows positive returns for the days immediately before and after a public holiday. The third day before the holiday and the two days following the holiday compare well with the non-holiday mean return. The ALSNF shows only a small negative mean return on the trading day following the holiday. MW -p = Mann-Whitney probability lne unpaired Mann-Whitney (MW) U-test is used to calculate the test statistic Z for the average ranks of the days before and after a holiday_ The difference in median returns are not significant at the 5'k level. The median returns of the second day before a holiday and the second day after a holiday are not significantly different from non-holiday media returns either_ Therefore, these results do not support a significant holiday effect_
The cumulative returns for the ALGNE ALINF and AL-SNF for the period 5 January 1988 to IO March 1995 are summarised in Table 10 . A cumulative return is defined as the sum of the daily non-inflation adjusted returns over the total sampling period. in terms of the actual near futures contract values. The cumulative return of -189 for all the days of the ALGNF therefore reflects that the ALGNF contract dropped from 1769 on 5 January 1988 to 1580 on 10 March 1995.
The results are summarised as follows: a. Positive cumulative returns for the pre-holidays are found for all three near futures. The pre-holiday cumulative returns contributed to 17 .6% of the total ALINF returns and 31.3% of the total ALSNF returns. The preholidays are only 3.6% of the total trading days, indicating that the total pre-holiday returns are not proportional to the number of trading days.
The cumulative return for the ALGNF is positive for the pre-holidays while it is negative for the non-holidays. This highlights the importance of the holiday effect in theALGNF.
b. Pre-holiday returns are higher than post-holiday returns.
c. The ALINF and the ALSNF both show that the postholiday cumulative returns are strongly influenced by the positive pre-holiday returns. Four of the trading days may be regarded as pre-holidays and post-holidays, with pre-holidays taking preference. The ALGNF however, shows that the same four days influenced the cumulative post-holiday returns more negatively. as it is for non-holidays, and even for the sampling period over all.
The pre-holidays are 7.2% of the total turn-of-the-month trading days. The mean returns of the pre-holidays and post-holidays of all three near futures do not differ significantly from the turn-of-the-month non-holidays. The ALGNF standard deviations of the pre-holidays and postholidays do not differ significantly from the turn-of-themonth non-holiday standard deviation. Only the ALSNF pre-holiday standard deviation and the ALINF post-holiday standard deviation differ significantly from the non-holiday standard deviation, at the 5% significance level. The statistics and test results are available in Appendix A to C, with some results summarised in Table I I. The ALGNF pre-holiday turn-of-the-month mean return is higher than the mean return for the non-holidays. but not significantly so. The mean returns for the ALINF and AL-SNF on pre-holidays are equal to the mean returns on the non-holidays. The standard deviations are actually smaller for all three near futures for the pre-holidays as compared to the non-holidays. It is therefore concluded that the preholidays do not contribute significantly to the turn-of-themonth effect. These two seasonal anomalies both exist in their own right.
Conclusions
The mean and median returns of the daily returns before and after a holiday were analysed, as well as the cumulative returns of the near futures contract indices. The pre-holidays showed higher mean and median returns for all three near futures contracts. None of these near future returns were significantly different from the mean and median returns for non-holidays. The cumulative returns for preholidays contributed much more to the overall cumulative return of the near futures than the proportion of pre-holidays of total trading days. The regression analysis of the near futures have not shown any significant pre-holiday or post-holiday effect in the South African futures market. The holiday effect does not influence the significance of the turn-of-the-month effect. It is concluded that both these seasonal anomalies exist in their own right in the South African futures market.
It is finally concluded that the holiday effects are not large enough to be exploited on an ongoing basis in the South African futures market. to really benefit the active traders and investors. The pre-holiday returns are not sufficient reward for taking extra risk of trading on a specific pre-holiday. Investors who want to trade around the holidays anyway, may utilise the opportunities. The seller could benefit by the pre-holiday higher mean returns on specific days, while the buyer may benefit from trading on the post-holidays with lower prices.
Appendix A All Gold Near Futures statistical analysis results
Statistic
All
Mean (average) return - 0.214'11, 0.073'11, 0.062"A. 0.321'11, 0.097'11, 'Nc, -11.58'11, -175'11, -4.85'11, -10.83% -3.98% -4.51'!1, ,606'11, -4.03% -5.27'!1, -7.75'11, -3.83'!1, -5.81'!1, -11.58'11, -4.89'11, -2.56'11, ,6113'11, Muimum return 15.78'11, 3.99'11, 678'11, 9.25 .. 4.27% 1.93'11, 1054 '11, 1578 !Avnge~ 1838'11, 1.423'11, 2.475'11, 1.990 .876'11, 0.641'11, 0.824'11, 0.966'11, 0.965 ... 0.927'11, 1.006 ... 0.915'11, 0.630% 0.926'11, 0.918'11, 0.897 44.3'11, 600'11, «l.0'11, 47.4'11, 37.5'11, 56.8'11, 41.5 26.8'11, 1.5% 13.7% 15.9'11. 2.4" 2.7" 34.0'II. 0.9'!1, 32.9" 29.9'11,  
